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Materials and Methods
All starting materials and solvents were purchased from Sigma Aldrich and used as received unless stated otherwise. CB [8] was prepared as documented previously. 1 As shown in Figure S1 , MV-functionalized silane was synthesized by adding 1-(2-hydroxyethyl)- Figure S1 : Synthesis of MV-functionalized silane. 
Preparation of azobenzene-functionalized hollow mesoporous silica colloids
The monodispersed polystyrene (PS) particles were prepared by emulsifier-free emulsion polymerization, using α, α'-azodiisobutyramidine dihydrochloride (AIBA) as the cationic initiator and poly(vinylpyrrolidone) (PVP) as the stabilizer. Styrene (10.0 g), PVP (1.5 g) and AIBA (0.26 g) were dissolved in water (100 mL) and deoxygenated by bubbling nitrogen gas for 1 h at room temperature. The reaction was carried out at 70 • C for 24 h under magnetic stirring. After centrifugation, the product was washed with water and ethanol for several times before being redispersed in 160 mL ethanol. 4 For the preparation of hollow mesoporous silica colloids, diethanolamine (0.1 g) and hexadecyltrimethylammonium bromide (CTAB, 0.2 g, 0.55 mmol) were added to 30 mL water and stirred intensively for 1 h at 50 • C. Subsequently, tetraethyl orthosilicate (TEOS, 0.5 g, 2.4 mmol) and the PS colloidal solution (5 g) were injected into the above solution and the resulting mixture was stirred vigorously for another 2 h at 50 • C ( Figure S2 ). The product was collected by centrifugation and washed with ethanol and water for several times to remove the residual reactants. Then the collected product was extracted for 3 h with sodium chloride (1 wt%) in methanol at room temperature to remove the template CTAB. The extraction was performed several times until no 4 CTAB can be detected by FTIR. In order to make sure the PS template was completely removed, the particles were stirred in tetrahydrofuran for 3 h and collected by centrifugation. 5 For the synthesis of Azo-functionalized silane, 4-aminoazobenzene (98.5 mg, 0.5 mmol), 3-(triethoxysilyl) propyl isocyanate (12.4 mg, 0.05 mmol) were dissolved in anhydrous acetonitrile (1 mL). TDL was added and the mixture was stirred for 48 h at room temperature. 3 In order to functionalize the hollow mesoporous silica spheres, the collected bare particles and the Azo-functionalized silane were dissolved in 30 mL ethanol. The mixture was stirred for 1 h at 60 • C. The final product was collected by centrifugation and washed with ethanol for several times before being resuspended in water at a concentration 0.3 gL −1 .
General method for the assembly of hybrid raspberry-like colloids 
